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FROM THE EDITOR

It apparently will nit be a great exaggeration to say that the

development of science in the near future will to a considerable degree

be determined by the organization of the information services. Today we

can speak of the appearance of a new discipline - documentalistics,

which concerns the questions of the mechanization of the process of

collection, storage, and retrieval of information. The development of

this discipline may be followed in the individual issues of the ab-

stract journal "Scientific and Engineering Infor,,ation," published by

VINITI of the Academy of Sciences USSR. In 1964 this journal summarized

more than 3000 publications relating to documentalistics. Search for

scientific information is a complex intellectual process. It is based

on several psychological factors: intuition, ability to associate

ideas, the sense of satisfaction from the results of successful search,

etc. In an attempt to mechanize this process we encounter the "man-ma-

chine" problem, one of the basic prob-ems of cybernetics.

The present volume is the first collection of Soviet works on doc-

umentalistics. The papers selected for publication have been presented

and discussed at seminars on documentalistics of the Scientific Council

on Cybernetics of the Academy of Sciences USSR.

FTD-HT- 2 3-659-67



THE PROBLEM OF DOCUMENTAL INFORMATION

G.G. Vorob'yev

We live in the century of electronic machines and information

processing El(. The wide usage of the term "information," which we got

along without quite easily up until now, apparently is an indication of

the appearance of a special problem. Its formulation may be expressed

by the words: the human organism can no longer cope with the informa-

tion being received and transmitted; the creation of external memory

crgans- libraries and archives - provided for progress only at a def-

inite stage of the development of society; new revolutionary transfor-

mations are necessary, whose importance will be no less than that of

the appearance of the first books.

Unfortunately, we do not really understand the scale of this prob-

lem.

"The accumulation of human experience proceeds with amazing rapid-

Ity, but the means which we utilize to struggle through the complex

labyrinth to the objective which is of interest to us at a given time

remain the same as in the time of sailing vessels" [2, page 7]. "The

volume of knowledge accumulated in one form or another appears to some

of us in the form of a modern dinosaur. These ancient animals became

extinct, and in part their disappearance is ascribed to the circum-

stance that they were too large: their brain could not control the tre-

mendous body. The volume of information accumulated by man also may be-

come so great that it is impossible to effectively utilize its individ-

ual parts" E3]. In many fields the situation is being created when es-

-2-
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sentially it is easier to discover a new fact or create a new theory

than to ascertain that it has not yet been creat3d or derived. "... The

problem is not that we are busy with excessive publication as a result

of the scope and variety of modern interests, but rather that the vol-

ume of the publication is growing far beyond the limits of our true

capability of really utilizing these data" [2, page 23).

Books and Journals

Many indices of the development of human society grow exponential-

ly, i.e., they increase ten-fold every 50 years [4]. An example are the

. /MIX

2

Books and Journal

.
2-

XII 
,/,I

//

1fff 0 W/4

Fig. 1. Exponential growth of
number of scientific Journals.
1) Number of Journal titles; 2)
scientific Journals; 3) abstract
Journals; 4) years.

scientific Journals, whose number has Increased by a factor of 10,000

in 200 years (1750-1950) (Fig. 1).

The annual volume of printed information amounts to 7 billion pag-

es today, Including 2-3 million scientific artic.es (60 million pages),

60,000 book titles, 200,000 descriptions for authors'certificates and

-3-
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patents, 4 million publications of an economic nature (advertisements,

reports, predictions, etc.) [5-8). Every year 500 new Journals on chem-

istry appear [9) and in the USA alone there are 25 new agricultural

journals [10). During 40 years the All-Union Book Chamber has recorded

more than 22 million items of all forms of Soviet printed material

The traditional forms of books and Journals do not answer the re-

quirements of today. Let us list the primary deficiencies: the increas-

ing difficulty of publication (excess of the author's supply over the

reader's demand), shortening of the volume of scie'ntific articles with

the loss of useful information, scattering of the interests of the

readers among many Journals and the associated decrease of the number

of subscribers, discrepancy between the number of readers and the pub-

lication volume of articles, publication delay, increase of the gap be-

tween the obsolescence of published material and its availability, in-

convenience of storage.

In spite of the growth of the number of Journals, the number of

potential authors Is growing even faster. Today's publishing service

cannot cope with the stream of manuscripts and attempts to reduce this

stream mechanically. For example, the well-known Journal "Zavodskaya

laboratoriya" (Industrial Laboratory] during 20 years of existence has

somewhat increased its size (primarily by use of internal techniques -

reduction of margins, smaller type), has cut in half the average arti-

cle size, and still Is forced to reject almost half the manuscripts

solely for lack of space [4]. Another Journal "Physical Review" during

10 years (1946-1956) increased the size of the annual volume from 1734

to 7347 pages, collects a payment of $25 per page from the authors, and

Is proposing to limit itself to abstracts of the articles In the fu-

ture, publishing the latter only on requests of the readers [12).

-4-



Thus, we encounter the first contradiction: there are too many

journals and too few; the editors in their own way are correct in

shortening the material, but at the same time they are doing irrepara-

ble damage to scientific and technical information. Let us clarify this

last idea by an example. A scientist has conducted in his laboratory a

major experiment and has published a lengthy article concerning it,

where he has described not only the ex,:erimental ;onditions and the re-

sults obtained but also secondary phenomena which he has not been able

to explain definitely because of lack of facts. It is obvious that a

brief communication will only be of a publicity nature, it can neither

be utilized nor verified [13].

Along with the increase of the number of journals there is a re-

duction of the relative number of subscribers. The reason for this is

not so much the cost [14-16], as the specialization and scattering of

interests of the readers. On the average, the fields of interest of the

user of documental information in 1962 were reduced by half in compari-

son with the figure for 8 years previously, and will again reduce by a

factor of two by 1970 [3]. In each issue of a journal we are interested

on the average in two or three articles which we would like to retain,

but there are tens or hundreds of such journals [17]. In order to sub-

scribe to all, we would need a lot of money, a lot of available space,

and in all cases we would obtain a mass of "waste paper" in which there

is invested the labor of the papermakers, printers, binders, and others

and which will occupy space, interfering with us Jn searching for the

required information. We might add that th'.ý readers of each article

differ not only qualitatively, but also quantitatively: hundreds are

interested in one article, millions of specialists are interested in

another article, but both articles will be located side by side in an

issue of the journal and are thus presented to 10,000 subscribers.

-5-



We often pride ourselves on modern polygraphic techniques, but we

don't stop to think that they are capable of increasing the output but

not the speed of publication. The great Russian printer Ivan Fedorov

set and printed the text of Evangeliye uchitel'noye in 8 months and 9

days. After 400 years the 1lth volume of the complete collection of the

works of Charles Dickens, not requiring author's correction, required

8 months and 20 days for printing, and the 30th volume required more

than a year.

But even after publication the article still must follow a long

and tortuous path to the person interested in it. This applies particu-

larly to periodic and nonperiodic volumes containing the works of sci-

entific research institutes and the educational institutions where most

scientific work is concentrated. Their circulation is small and the ab-

stract services are reluctant to acquire and process them under the

pretext that in the course of time they will be republished in the

leading Journals. This may be why the average accessibility of the lit-

erature is extremely low: 75% in physics 10 years after publication,

55% in chemistry, and still less in the other sciences (Fig. 2). We re-

""' --'•
a.

II I- i I

* 4Mv. iWW? ff$6Ukdquw, OO b

Fig. 2. Accessibility of pub-
lished scientific and engineer-
ing information. 1) Chemistry;
2) physics; 3) mathematics. a)
Literature accessibility, %; b)
time after publication, years.

- 6-



call that the USA industry became aware of the development of the So-

viet turbine drills only 6-7 years after publication in the Soviet

press [16]. But on the average the scientific and engineering litera-

ture is out of date after 10-15 years [183.

Abstract Service

In the first half of the twentieth century a second form of infor-

mation won wide acceptance - the specialized abstract volumes which

present a brief summary of the contents of the published scientific ar-

ticles. However, later on all the deficiencies of the conventional

journals were repeated here: delays, unwieldyness, expense, inconven-

ience in use, small fraction of useful information (for the single sub-

scriber), etc.

The abstract journals quickly filled the shelves of the libraries,

becoming a technical problem of their own. One of the largest informa-

tion services "Chemical Abstracts" from 1907 to 1960 increased the num-

ber of chemical journals abstracted annually from 475 to 9800 titles,

the number of abstracts to 104,500, and the number of chemical com-

pounds described to 160,000 (including 100,000 new compounds [9]. 14

information services of the USA prepared in 1960 600,000 abstracts and

bibliographic descriptions, which amounts to about 10% of the published

scientific information [19). In the USSR in 1953 there was created a

combined "Abstract Journal" on the basis of the All-Union Institute of

Scientific and Technical Information - VINITI. By 1962 this journal in-

creased the number of articles handled to 781,000 (from 102 countries

of the world), still without encompassing everything either with re-

spect to branches of knowledge or with respect to number of publica-

tions.

Each year the world spends 200 million dollars on abstract servic-

-7-



es [20), but a very small percentage of this sum has any appreciable

effect. The reason is that no one has yet decided how to accomplish

complete coverage of the literature, whether we must abstract all arti-

cles and how many times (in various aspects) to abstract a single arti-

cle (3). The fields of interest of the users of documental information

are not only narrowing (differentiating) [3J, but are also diffusing

(integrating) [7l among many scientific and abstract Journals and the

individual sections of these Journals. The article "Statistical proc-

essing of the results of isotope measurements of lead in meteorites"

simply on the basis of the title must be applicable to the circle of

interests of geologists, astronomers, physicists, geophysicists, geo.

chemists, chemists, and mathematicians.

The writing of a universal abstract means nearly complete repeti-

tion of the entire article or not writing anything. Even an article

which is abstracted in one section of a broad-field Journal may be lost

for the readers of other sections who do not happen to glance in the

neighboring section, do not have enough time for this, or simply do not

suspect from the specialized abstract that there is useful information

in this article.

Libraries

The situation in the libraries is no less difficult. The total

number of accumulated printed works amounts today to 100 million ti-

tles, of which nearly 50 million are books and about 10 million pat-

ents. The V.I. Lenin State Order of Lenin Library of the USSR [Lenin

Library], one of the largest in the world, has 22 million books, Jour-

nals, and bound volumes of newspapers, which cccupy 300 km of book-

shelves; and the shelf length increases by 15 km each year [111.

"I believe that the majority of people instinctively do not like



libraries and rate them somewhere after dentists on the basis of the

inconvenienceo which they cause," noted at one time one of the English

scientists [22]. The huge number of books and journals, to which, un-

fortunately, they do not always have direct access, have a depressing

effect on the library visitor.

And the library catalogs are lots of trouble and of little use.

The author catalog - an intrinsic part of every library - apparently

satisfies only the lover of classical fiction, but is nearly completely

unnecessary in a scientific library where the reader is interested not

in who wrote on a given subject, but in what has been written on this

subject. Another error of the librarian: giving more attention to the

books than to articles. As a rule, the books are "in the rear" of sci-

ence and serve certain definite purposes: as textbooks, popular re-

views for expanding the horizon, and as handbooks on the desk of a Gpe-

cialist, but those who are at the "leading edge" need primarily the

scientific articles.

The so-called systematiz and subject catalogs are compiled using a

rough classification scheme )n the basis of book titles. To accomplish

this there is a two or three-fold duplication of the library card

files. But every article and more especially books correspond not to

two or three, but to many dozen subjects, and only with a suitable

breakdown do they become really effective [17]. According to the calcu-

lations of Voigt (30], the users obtain 4-7% of the scientific Informa-

tion with the aid of the library, 35% as a result of independent liter-

ature searches, and 6-20% as a result of their own memory, leading them

to the required original sources.

The production of card-catalog bibliography in the U2SR is accom-

plished primarily by the All-Union book Chamber, which produces in a

year several hundred thousand cards with a total circulation of several
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